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SI Materials and Methods
Introgression mapping and phenotyping
We generated new recombinants from introgression line D11.01, which contains D. mauritiana w -(Dmau w -) DNA in the genomic location 3L:7527144...15084689 Mb, encompassing the candidate regions C1 and C2 (1) . To increase the resolution of the candidate region C2 (1) we backcrossed virgin D11.01/Dsim w 501 heterozygous females to Dsim w 501 males and selected against the visible marker D1 (1, 2) but retained D.
mauritiana DNA in the predicted C2 region by genotyping with molecular markers (Datasets S1 and S7). Novel recombinants were identified using restriction fragment length polymorphisms (RFLPs) and then maintained as homozygous stocks. Flies were phenotyped and genotyped as described previously (1) , using molecular markers (Dataset S7). All stocks and crosses were maintained on a standard cornmeal diet at 25°C under a 12-h:12-h dark/light cycle unless otherwise stated.
The posterior lobes were dissected away from the claspers and anal plates, and T1 legs were also retained. The claspers and T1 tibia were mounted in Hoyer's medium, and images were taken using a Zeiss Axioplan light microscope at 250X magnification for the claspers and 125X for the T1 legs, using a DFC300 camera. Clasper area (see shaded area in Fig. 2b ) and tibia length were measured manually using ImageJ (3), and bristle number counted for each clasper. T1 tibia length was used as a proxy for body size, in order to control for the consistency in rearing conditions. Most introgression lines showed no difference in T1 tibia length (Dataset S2a), and since genitalia are hypoallometric (4-9), the phenotypic data was not further corrected for body size.
We first tested the normality of the introgression line duplicates. Depending on the result of this analysis, we conducted either a Kruskal-Wallis followed by a Wilcoxon rank sum test, or an ANOVA followed by a Tukey's test in order to determine any significant differences between duplicates. If duplicates were not significantly different from each other, the phenotypic measurements were combined. We then compared the phenotype of each the introgression lines to the parental Dsim w 501 strain using a Dunnett's test (Dataset S2a). Region C2 was determined by conducting a Kruskal-Wallis 3 (X 2 = 92.4, p < 0.001, df = 3) followed by a Wilcoxon rank sum test (clasper bristle number) and an ANOVA (F (5, 219) = 42.9, p < 0.001) followed by Tukey's test (clasper area) between IL 43, IL16.14 and IL16.30, IL82 (Dataset S2b). The effect of introgression lines was calculated as a percentage of the difference between the parental Dsim w 501 and Dmau D1 strains and was averaged over all lines used to map C2 to determine final effect size (Dataset S2a). All statistical analyses were conducted in R Studio. Raw phenotypic data is available in Dataset S2f.
Scanning electron microscopy
To image intact male Drosophila genitalia, the fly heads were removed and flies placed into fixative (2% PFA, 2.5% GA in 0.1 M NaCac buffer) for 2 hours. To image the claspers in detail, genitalia were dissected in Hoyer's and then placed into fixative.
Samples were washed in water and fixed in 1% Osmium over night at 4°C. Osmium was removed, flies washed with water and then taken through a series of ethanol dilutions up to 100% ethanol for dehydration. After 24 hours of 100% ethanol, flies were processed in a critical point dryer and mounted to SEM stubs with Conductive Silver Epoxy (Chemtronics) or coated carbon tabs and gold coated for 30 seconds using a sputter coater. Genitalia were imaged at 2560 × 1920 px in a Hitachi S-3400N SEM in SE mode at 5 kV. Working distance ranged between 7 and 10 mm.
RNA sequencing and differential expression analysis
We generated three independent biological replicates of RNA-Seq libraries for Dsim w 501 and Dmau wterminalia. Males were collected at the white pupal stage by sorting gonad size and placed in a humid chamber, and dissected at 30 (from before any obvious indication of clasper development) and 50 hAPF (near the end of clasper development) (10) (SI Appendix, Fig. S3 ). Since early pupal tissues are soft, we flash froze the whole pupae by placing on cooled aluminum block with a cake of dry ice. Abdominal tips from 20-30 males were collected to extract the total RNA per biological replicate. The total RNA was extracted using TRIzol Plus RNA Purification Kit (Life Technologies). The samples were DNaseI (Invitrogen) treated to avoid DNA contamination and the RNA quality was checked using TapeStation (Agilent Technologies). Using 300 ng of total RNA, indexed libraries were generated using the combination of KAPA Stranded mRNA-Seq Kit (KAPA Biosystems) and Adapter Kit (FastGene). Indexed libraries were sent to Macrogen Japan for sequencing in single lane of HiSeq4000 (Illumina), producing 100 bp paired-end reads. Raw fastq files were quality controlled by FastQCs (ver. 1.34) with the following criterion: minimum length 50 bp, the average Q-score > 20, and continuous base "N" < 2. Filtered reads were mapped to reference coding sequence (CDS) set from (11) 
trn sequence analysis
To evaluate if any of the nucleotide differences in the coding sequence of trn were fixed between species we took advantage of two population datasets available for D. simulans and D. mauritiana. One of these datasets consists of Pool-seq data from 107 strains of D.
mauritiana and from 50 strains of sub-Saharan D. simulans (12, 13) available at http://www.popoolation.at/pgt/. To compare allele frequency at the same sites between the two Pool-seq datasets we used a script, kindly provided by Ram Pandey, that aligns the genomes of both species using MAUVE (14) and retrieves the corresponding coordinates and allele frequency information. The data for the coding sequence of trn is shown in Dataset S6. The other dataset consists of whole genome data for ten strains of each species submitted to the SRA database by the University of Rochester (D. To assess the association between each of three non-synonymous amino acid differences and clasper divergence between our mapped strains, we measured clasper size and clasper bristle number of D. simulans and D. mauritiana strains with different combinations of the three non-synonymous amino acid differences using the methodology described above. For raw phenotypic data, see Dataset S2f.
In situ hybridization
Staged male pupae which had been incubated at 25°C were flash-frozen on a metal heat block cooled to -80°C. The posterior third of the pupae were cut off and fixed in 4% paraformaldehyde/PBT for half an hour, and washed in methanol and stored at -20'C.
Before the in situ, the vitelline membranes were peeled away in ice cold methanol. Note that the stages collected in D. simulans and D. mauritiana are different, due to our observation that our Dmau D1 strain develops approximately 4 hours more slowly than
Dsim w 501 (SI Appendix, Fig. S3 ). 
Quantification of temporal and spatial trn expression
To investigate potential differences in the trn expression domain between introgression lines used to map the C2 interval, in situ hybridizations were carried out using the above methodology at 46 hAPF in Dsim w 501 , IL 16.30, IL 43, and 50 hAPF in Dmau D1. It is at these time points that the largest differences in trn expression can be detected between the two parental species (Fig. 3a and 3b) . Dsim w 501 , IL 16.30 and IL 43 are morphologically equivalent at these stages (SI Appendix, Fig. S3 ). Samples were grouped by the timing the stain took to develop, mounted in 80% glycerol and imaged using a Zeiss Axioplan light microscope at 125X magnification. Blind manual measurements of the genital arch area and the area of trn clasper expression domain were taken using ImageJ (3) (Dataset S5c). Differences in the size of the trn expression domain were assessed using a one-way ANOVA followed by a Tukey's test (Dataset S5a).
Temporal differences in trn expression were tested by recording the presence/absence of expression at the base of the clasper following trn in situ hybridization (as described above) in IL 16.30 and IL 43 at 48 hAPF. Samples were mounted in 80% glycerol and the presence or absence of trn at the base of the clasper was manually scored for 25 -30 samples per line (Dataset S5b).
Generation of reciprocal hemizygotes and statistical analysis
We inserted 3xP3-DsRed to disrupt the reading frame of trn. To do this we generated a double-stranded cut 121 bp into the first coding exon of trn (Fig. S6) . The cut was mediated by pCFD3 gRNA plasmid and pHD-DsRed-attp donor plasmid co-injected by
The University of Cambridge Department of Genetics Fly Facility at 0.1ug/µl and 0.5ug/µl respectively, into Dsim w 501 and IL43 which endogenously express Cas9 from the X chromosome. These strains were generated by introgressing the X chromosome from y w p{nos-Cas9, w + } in pBac{3XP3::EYFP,attp} sim 1087, which was kindly 7 provided by David Stern (15) . The cut sites of two transgenic stocks were verified from each of the injected strains (SI Appendix, Fig. S5a and 5b) . Transgenic Dsim w 501 and IL43 males heterozygous for the mutation were then crossed to noninjected IL43 and D. simulans w 501 virgin females respectively. These crosses were amplified and the F1 males carrying the mutation (hemizygous for trn allele) were phenotyped as described previously (SI Appendix, Fig. S6c ). For raw phenotypic data, see Dataset S2f.
In order to assess the effect of trn reciprocal hemizygotes on clasper phenotype, we first tested for normality and merged measurements from identical trn reciprocal hemizygotes (as described previously). We then conducted an ANOVA followed by a Tukey's test for clasper bristle number, clasper area, tibia length and posterior lobe size between reciprocal hemizygotes (Dataset S2c). trn sequences
